INTRODUCTION
The aim of the research is to present new finds of Štramberk type arrowheads from the site of Spytkowice 26 and discuss their chronology against the background of other Central European finds. The term 'arrowheads of the Štramberk type' (also: Štramberk-Krnov, Kotouč; after Čechák et al. 2017: 120) is used to describe projectile points often retouched on both sides (it may be edge, surface or mixed retouch), having tangs with characteristic notches on both (or at least on one) sides. The appearance of this type of arrowhead in Europe represents a phenomenon that still eludes easy cultural and chronological interpretation (see discussion below). They are widely known mostly from the area of today's Polish and Czech Silesia, with the highest concentration of finds in the upper Oder basin. There also are several finds known from Slovakia, from other parts of the Czech Republic, and from Lesser Poland.
The beginnings of this phenomenon are generally linked with the Lengyel culture/ early Funnel Beaker culture (hLS IV/FBC) (Janák 2005 , Chmielewski 2014 , and it may have continued even until the Early Bronze Age (Kopacz 2012; Kopacz et al. 2016; Kufel-Diakowska, Bronowicki 2017) , although many specimens were found without proper archaeological context. Therefore, the new discoveries from Spytkowice could provide us with important data concerning both distribution and chronology of the Štramberk type arrowheads.
ThE SITE
The archaeological site of Spytkowice 26 (Wadowice district) is situated in the Upper Vistula River valley, near the place where the Skawa River flows into the Vistula. It occupies a small eminence with round exposition and its area can be estimated at 2-3 ha. The first excavations, conducted by S. Dryja, lasted five seasons (1992) (1993) (1994) (1995) (1996) . A total area of 600 m 2 was examined, mostly in the southern part of the site, and 36 archaeological features were discovered. The obtained artefacts were attributed by S. Dryja to several occupation phases: the mesolithic, the Linear Pottery culture (LPC), the malice culture, and early medieval (Dryja 1997 (Dryja , 1998a (Dryja , b, c, 2005 . The materials were presented in several publications, among them by m. Stryjkowska, who analysed all the artefacts from the 1993 season (Stryjkowska 2010) . Aside from this, other publications were only short field reports or concerned only selected groups of artefacts (Dryja 1998d) . The most recent publication (Brzeska-Pasek et al. 2018) deals with flint materials from the 1994-1996 seasons found in archaeological features. It also provides the dating of 28 features based on ceramic artefacts (although without a detailed technological analysis). It shows a clear predominance of Lengyel-Polgár materials over the LPC (Brzeska-Pasek et al. 2018, Tab. 1) . The authors note a close similarity to some cultural units of the Lengyel-Polgár circle, such as the modlnica group, although not excluding a possible connection of at least some of the artefacts with the malice culture, the Wyciąże-Złotniki group, or even with the Ocice group.
In 2019, other archaeological excavations were held in Spytkowice, this time under the management of m. moskal-del hoyo. An area in the centre of the site was chosen for examination, and two trenches, totalling 800 square meters in area, were opened. The excavations revealed archaeological features, most of which can preliminary be connected with modlnica group settlement. Some interpretational problems emerged due to a stratigraphic situation specific to Spytkowice. Below a 30-40 cm thick layer of humus, a layer of brunification was recorded over almost the entire excavated area (information obtained from R. Czerniak; it is a layer that was created by the brunification process under the humus accumulation level -see Pelisiak, gębica 2007: 99) . It ranged from a dozen to several dozen centimetres in thickness and was rich in prehistoric artefacts, probably coming from damaged upper parts of anthropogenic features. On the surface of this layer there were medieval features, whilst earlier ones (Younger Bronze Age/Early Iron Age, Neolithic) were discernible only after its removal, which allows us to consider the brunification layer as indicating the terminus ante quem for these features.
The preliminary overview of the artefacts obtained in 2019 shows that it was right to connect in the literature the most intensive occupation of site Spytkowice 26 with the modlnica group of the Lengyel-Polgar Cycle (Brzeska-Pasek et al. 2018: 147) . Apart from that, there were several Linear Pottery Culture artefacts found, and a few fragments of malice culture pottery. moreover, it is necessary to mention the presence of features containing materials attributable to the late phase of the Lusatian culture (m. Korczyńska and P. Kowalczyk-matys, personal information), and two early medieval features.
mATERIALS AND mEThODS

Štramberk type arrowheads from Spytkowice 26
Three Štramberk type arrowheads have been found in the site. One was discovered by S. Dryja during 1993 excavations in the layer with artefacts ( Fig. 1.1) and was interpreted to be of mesolithic origin (Stryjkowska 2010: 37) . Two arrowheads occurred in the above-mentioned layer of brunification, among several hundred flint, stone, and ceramic artefacts (Figs 1.2 and 1.3). It is also noteworthy that another arrowhead, a triangular one ( Fig. 1.4) , was found in feature 44, which could be connected with the modlnica group according to the pottery material found in it. This feature produced the largest number of artefacts of all (around one-quarter of all the artefacts found during season 2019).
Below are descriptions of the Štramberk type arrowheads that were found during the excavations in Spytkowice. 101/93 ( Fig. 1 .1) Bifacial arrowhead, with surface retouch on the ventral side and edge, low angle retouch on the dorsal side. The point is triangular and asymmetrical with a broken tip. It has a negative with a slightly visible step-terminating bending fracture that may indicate it was damaged by impact (Kufel-Diakowska, Bronowicki 2017: 35) . It has an isolated tang, underlined by a slightly marked notch. It is probable that the lack of one of the notches results from the fact that this specimen is broken and could have been repaired later. The tang was formed by a bifacial, edge retouch. On the dorsal side a part of the negative is visible, which suggests that it was made on a blade or a blade-like flake. The raw material is Jurassic flint. The length is approximately 2.75 cm, and the width 1.7 cm. 129/19 ( Fig. 1 .2) Bifacial arrowhead, with surface retouch on the dorsal side and edge, low angle retouch on the half of the central side. The point is triangular and symmetrical. It has Fig. 1.3 ) A bifacial arrowhead, with edge retouch both on the dorsal and ventral sides. The point is leaf-shaped and its tip is broken; a burin-like strike negative is visible, possibly indicative of an impact (Sano 2009 : 71, there further literature). On the upper side of the ridge the negative is visible, which indicates that it was made on a blade or a bladelike flake, we can also assume that it was removed from an opposite platform core. The well-formed tang has notches on both sides, is covered with edge retouch, and is broken on one side. The raw material is Jurassic flint; the length is 3.1 cm and the width 1.4 cm.
Unfortunately, as it was pointed out none of the arrowheads were found in an archaeological feature, so their cultural context cannot be credibly determined directly.
Below, the three Spytkowice arrowheads described above are compared with materials published in the literature. The chronological position of the arrowheads from Spytkowice is discussed based on all finds of this type from the Czech Republic, Slovakia and Poland, known from literature and from unpublished data.
DISCUSSION
The function of the Štramberk type arrowheads
The macroscopic analysis of Spytkowice arrowheads could lead only to limited conclusions, and further traseological analysis is necessary. At this stage we could clearly point out that all the three specimens have broken tips, two of them have negatives with typical step-terminating bending fractures, and one has a burin-like strike negative. According to the literature, these traces may be interpreted as impact scars (see for example Kufel-Diakowska, Bronowicki 2017: 35; Sano 2009 : 71, there further literature). In the article by B. Kufel-Diakowska and J. Bronowicki there are six examples of Neolithic projectile points with broken tips, five of which were interpreted as possibly damaged by impact, and three also have step-terminating bending fractures. This article concerns traseological analysis of 16 tanged arrowheads found in Silesia. Aside from the analysis of the artefacts, the authors also created replicas of the specimens, which were later used for various activities like repeated insertion into and removal from a quiver, or being shot into a wild boar carcass a dozen to a few dozen times (depending on the example). These experiments led to interesting conclusions. The first one, obtained from experiments with replicas, is that these projectile points were distinguished by great durability that certainly compensated for the amount of time necessary for their production. Out of the six specimens that were shot only two developed impact scars, among them one that hit the target 35 times (Kufel-Diakowska, Bronowicki 2017: 36) . It turned out that among the 16 specimens analysed, impact traces were the exception rather than the rule (although this might be explained by the abovementioned durability of tanged points), which may indicate intensive use of the Spytkowice specimens. The analysis of the 16 artefacts in comparison with their replicas showed that one of the examples was clearly used as a leather perforator, and use-wear traces often occurred on the edges and tips, possibly indicating that the arrowheads hit targets and were pulled out many times. The authors therefore proposed a different functional interpretation of this type of artefact, as daggers used for combat or hunting (Kufel-Diakowska, Bronowicki 2017: 42, 43) . Also J. Libera points out that some of these "leaf-shaped points" (as he calls them) could have been used for a different purpose than only as arrowheads. he mentions the sites dated to the first half of 4th millennium BC on the shores of the Bodensee, where such artefacts were found that were clearly used as sickles (organic material was partially preserved there) known as Riedschachen sickles. he also discusses examples where "arrowheads" were used as skin perforators, knives or drills (Libera 2001: 42) . To consider these theories in the context of the Spytkowice projectile points, it is not enough to rely on the macroscopic analysis alone; it is of course necessary to conduct further traseological research.
Štramberk arrowheads in the Czech Republic, Slovakia and Poland
In Central Europe there are 24 archaeological sites from which the Štramberk type arrowheads are known (Fig. 2, Tab. 1) . As it is known, the type took its name from a settlement on Kotouč hill in the town of Štramberk (Nový Jičín district), in the Czech Fig. 2 . Sites with the Štramberk type arrowheads mentioned in the text: 1 -Spytkowice 26, Paszkówka 1; 2 -Štramberk; 3 -Krnov, Bliszczyce; 4 -Slavkov; 5 -hájov-Za Klenosem; 6 -Slatina; 7 -grešlové mýto; 8 -Slovenské Pravno; 9 -Racibórz-Studzienna, Racibórz Cegielniana; 10 -Cieszyn-Krasna, 11 -gumna; 12 -Kornice, Pietrowice Wielkie; 13 -Bronocice; 14 -Bogdanowice 6, Zubrzyce 9; 15 -Dolędzina; 16 -Bielawa 12; 17 -grodziszcze 7; 18 -muszkowice 18; 19 -Ślęża 26. made on a map drawn by J. Jędrysik Republic. It was a hilltop settlement, and archaeological material was found there as early as the 19 th century, but the most important research (of a rescue character, due to limestone exploitation) took place in the middle of the 20 th century. A portion of the artefacts recovered at that time were published in 1960 by B. Klima (cited after: Vencl 1964) . he connected a series of arrowheads made of flint and chert with the upper Palaeolithic, based on the fact that some of them were covered with patina. A polemic article was then published by S. Vencl (1964) , who argued that patina could have developed on younger artefacts as well. moreover, he pointed out 17 other sites where analogous projectile points were found alongside artefacts of a younger stone-age chronology. In summary, he proposed that these arrowheads should be connected with the late Neolithic or Eneolithic. The Kotouč site revealed a multicultural stratigraphic sequence. Its analysis shows the existence of several occupational phases at the turn of the late Neolithic and Eneolithic (Janák 1998 ). V. Janák admits a possibility that the projectile points in question have late Lengyel chronology, although he does not make a clear statement in this respect (Janák 2005 : 151, also: Šikulová, Zápotocký 2010 .
The next site where arrowheads of the Štramberk type were found is Krnov (Bruntal district). They were published as early as the 1930s. The site is situated on Přední Cvilínský Kopec, a hill reaching 441 m a.s.l. It is a Funnel Beaker culture settlement with Baden influences in its younger phase (Janák 2005: 168) . Archaeological research was carried out in the site before the Second World War by K. Schirmeisen. Apart from excavating 17 features in 1934-35, he also collaborated with local people, which allowed him to obtain a significant number of artefacts found by the residents over the years. Among them were characteristic tanged arrowheads with notches (Schirmeisen 1936: Abb. 2; Vencl 1964: 51) .
Projectile points of the Štramberk type were also found in archaeological sites at Slavkov (Opava district) and hájov -za Klenosem (Nový Jičín district). In the former site, arrowheads were found in one of two flint deposits, in the upper part of feature 43. Despite the chronology of this feature being determined (based on pottery) as hLS III (hornoslezská lengyelská skupina III), V. Janák argues that these deposits should be instead connected with the Funnel Beaker culture due to the presence of macrolithic flint tools (despite no other traces of FBC occupation recorded). The other of the two sites seems to contain artefacts attributable to hLS IV (Janák 1998: 116; 2005: 151, 210, 211) .
Another artefact of this kind is a projectile point from Slatina (district hradec Králové), discovered during a surface survey. It is made of erratic flint, possibly imported from nearby Poland. Its dimensions are 3.7 cm × 1.3 cm. It has sub-lamellar covering retouch, and it is broken so we cannot say whether it was originally symmetrical (Čechák et al. 2017) .
The Štramberk type projectile points are also mentioned by J. Kopacz in his study concerning flint industries of the younger moravian Eneolithic. In his opinion, one of the arrowheads from a Jevišovice culture site at grešlové mýto (Znojmo district), which has a slightly notched base part, reveals a certain similarity to the Štramberk type (Kopacz et al. 2016: fig. 4 .2 see also : Kopacz 2012: 30) . he indicates that artefacts of this type are often connected with the Early Eneolithic or Late Neolithic, but he admits a possibility of their continuation until the Younger Eneolithic.
The presence of Štramberk type projectile points has also been reported in the western part of Slovakia (Struhár 2014 (Struhár after: Čechák et al. 2017 , including in the Slovenské Pravno site (Turčianske Teplice district), where one specimen was found. The site is dated to the Epilengyel phase, but the arrowhead was found outside features and therefore lacks an archaeological context. According to the quoted author it was made of a flint from outcrops situated approx. 25 km from the site (Nevizánsky et al. 2017) .
Štramberk-type projectile points are also known from archaeological sites in Poland other than Spytkowice. It is worth mentioning here a grave from Racibórz-Studzienna discovered and described by g. Fock (1941; Chmielewski 2014) . It was a single burial, found during rescue excavations. The body was laid in a trapezium-shaped pit and furnished, apart from three Štramberk-type arrowheads, with three pots: a collared flask, a tulip-shaped beaker and an amphora with two handles (with disc-shaped, flattened ends, known as Scheibenhenkel type) slightly rising over the rim (Chmielewski 2014: 198) . T. Chmielewski in his article re-analysed and re-dated the grave assemblage, concluding that it belongs to the end of the middle Eneolithic (3650/3600 BC; Chmielewski 2014: 206) .
Artefacts of our interest also occur in two archaeological sites in Cieszyn Silesia region: in Cieszyn Krasna and gumna. Rescue excavations on the site of Cieszyn Krasna 14 were conducted by B. and B. Chorąży (2001 Chorąży ( , 2002 . A total area of 9 ares was excavated at that time, and 17 Neolithic features were found. Due to the presence of characteristic knobs and a ribbon handle bearing some resemblance to the Jordanów materials, the site has been linked with late Lengyel assemblages. mateusz mynarski (2013) on the other hand, based on the analysis of the ceramic material, points out a possible connection of the settlement in Cieszyn Krasna with the modlnica group, which seems very interesting in the context of a similar chronology of the Spytkowice 26 site. Four arrowheads were found in Cieszyn Krasna, among them two examples of the Štramberk type. One of them has edge, semi-flat retouch on both sides. It was made on a blade, with dimensions of 2.7 cm × 1.5 cm. The other is incomplete and was not described by the author of the analysis (mynarski 2013: 41, pl. XIII: 1, 2). The second mentioned site, gumna 1 (Dębowiec district), was only examined by a surface survey, also by B. and B. Chorąży (2001) . These materials were also analysed by m. mynarski, who identified two Štramberk type arrowheads and two initial forms (blades with single notches mynarski 2013: pl. II: 1, 4) . The projectile points are 3 cm and 3.5 cm long; both of them have notches and edge, semi-low-angle retouch, while the initial forms are 2.5 cm and 3.5 cm long (mynarski 2013: 46). The chronology of the site was determined by the author as the younger stage of the Lengyel culture (mynarski 2013: 84).
Another artefact of this kind is described by J. Rydlewski and P. Valde-Nowak (1979) . Found in Paszkówka site 1 (Wadowice district), it is the geographically closest analogy to Spytkowice. It is a tanged point made on a blade removed from an opposite platform core; the dorsal side has semi-abrupt retouch of the top and part of the edge, while the ventral part has both low angle and semi-abrupt retouch. The tang, on the other hand, was retouched in the bigger parts with abrupt retouch on the dorsal side and with semi-abrupt retouch on the ventral side. The retouch scars are relatively long and overlapping (P. Valde-Nowak, personal information, unpublished). This projectile point has one, slightly marked notch (Fig. 3) . The authors of the quoted publication regard this specimen as an analogy to the arrowheads from the above-mentioned grave assemblage discovered in Racibórz-Studzienna. In addition, one of the footnotes in the quoted study mentions the discovery of another similar arrowhead at the Kornice 11 site (Racibórz district; Rydlewski, Valde-Nowak 1979: footnote 31) .
A tanged projectile point with characteristic side notches was also found at Bronocice. This specimen is 3.6 cm long, is made of Jurassic flint, and has surface retouch on the notches and both edges, and on the top. The arrowhead was found in a Lublin-Volhynia culture grave. The authors of the research note its similarity to artefacts of the Neman culture, although in light of the current state of knowledge it should probably be identified as a Štramberk type arrowhead (Kruk, milisauskas 1985: 71) .
here it is worth returning to the already quoted article by B. Kufel-Diakowska and J. Bronowicki (2017) . Their analyses were based on 16 specimens of Štramberk type arrowheads from the Upper and Lower Silesia regions. most of them have bifacial, partially bifacial or edge retouch, although there are also specimens with unretouched tips. Their tangs are shaped mostly with bifacial retouch, less frequently with edge retouch, and they may have straight, oval, or forking ends (sometimes similar to the so-called fish-tail). Apart from the Racibórz Studzienna artefact, there are also five projectile points from Bliszczyce (głubczyce district, among them four from the site of Bliszczyce 4), one each from Bogdanowice 6, Pietrowice Wielkie 3, and Dolędzina (Racibórz district), and one from Zubrzyce 9 (głubczyce district). All of them unfortunately are stray finds. moreover, two of them were found in FBC features (Bielawa 12, Dzierżoniów district, grodziszcze 7, Świdnica district), one beneath an FBC barrow (muszkowice 18, Ząbkowice district) and one nearby an FBC pottery concentration (Ślęża 26, Wrocław district). One is particularly interesting as it was found in a grave linked with the Chłopice-Vesele culture (i.e. the early mierzanowice culture according to current views). The chronology of the Štramberk arrowheads
To describe the phenomenon of Eneolithic flint arrowheads it is especially worth referring to J. Libera's study "Krzemienne formy bifacjalne na terenach Polski i zachodniej Ukrainy (od środkowego neolitu do wczesnej epoki żelaza)" ("Flint bifacial forms in Poland and West Ukraine (from the middle Neolithic to the early Iron Age")), which catalogues this kind of flint artefact from the area of Poland. The author collected a significant number of projectile points made using the method of bifacial retouch and he came to some conclusions considering their chronology. Among others, Libera presents the history of research on the issue, referring to different typologies (Libera 2001: 19-21) and developing his own one. he connects the beginning of mass occurrence of arrowheads with the middle Neolithic, primarily with the Lublin-Volhynia culture, where mostly forms in the shape of equilateral and isosceles triangles appear, with trough-like retouch. he also notices the uniqueness of the specimen from Bronocice, described above. A wider variety begins with the FBC when, along with triangular forms (e.g. Stara Wieś), tanged arrowheads also appear in grave inventories (i.e. Pikutkowo), and analogical specimens appear in settlement contexts in Kuyavia and greater Poland. Libera regards the above-described finds from Racibórz-Studzienna as "totally different forms". In his opinion the tanged points from the early stages of FBC mark the earliest horizon of tanged arrowheads in the described area (Poland and western Ukraine; Libera 2001: 90) .
In light of the facts presented in this article this view should perhaps be slightly corrected. Artefacts of this kind are known from late Lengyel sites near Cieszyn and from Spytkowice, and they all can be classified as the Štramberk type. In terms of absolute chronology these sites were probably earlier than the early FBC, at least in Lesser Poland and Upper Silesia (mynarski 2013; Chorąży, Chorąży 2002; Brzeska-Pasek et al. 2018) . One should also bear in mind the triangular projectile point from feature 44 in Spytkowice. This shape is quite common and is often associated with the Lublin-Volhynia culture, finding analogies in the FBC as well (Libera 2001 ), although we should keep in mind that feature 44 has been interpreted as belonging to the modlnica group.
The three arrowheads from Spytkowice 26 are part of a broader horizon of occurrence of the Štramberk type projectile points. There are many opinions in the literature in regard to the provenance of the artefacts of this kind. Among others, J. Kopacz points to analogies from the milieu of the gumelniţa culture (Kopacz 2012: 30) , although such a distant analogy seems a little bit risky, at least until some similar artefacts are found in the cultures of the early and middle Eneolithic in the Carpathian Basin. A publication concerning the Lublin-Volhynia culture settlement in Bronocice presents a discussion of an arrowhead of the Štramberk type discovered there, with the authors emphasising its similarity to analogical artefacts known from the Neman culture (Kruk, milisauskas 1985: 71) . Following the analysis of materials from Racibórz-Ocice (Kozłowski 1972) , J. Rydlewski and P. Valde-Nowak (1979: footnote 31) regard the specimen from Paszkówka as evidence for influence of the Chassey or michelsberg cultures. The issue has also been addressed by T. Chmielewski (2014: 201) , who noticed that such a genesis of the Štramberk type arrowheads continued to be suggested in the publications even at the beginning of the 21st century despite it being known by that time that in Silesia and moravia the artefacts in question have earlier chronology. he points out that arrowheads were often prepared in an opportunistic way by simply shaping the tang and the point on a blade or a blade-like blank; they were not necessarily bifacially retouched, and the form could as well have developed locally. It seems that in fact the general problem with culturally-chronological classification of the Štramberk type arrowheads, among them the ones described in this article, lies in the lack of any evident, or at least relatively homogeneous, context of their discovery.
In light of the finds discussed above, it can be noticed that they occur in the late Lengyel-Polgar context as well as throughout the entire period of existence of FBC. There are also single finds known from the context of the Jevisovice culture and even the Chłopice-Vesele culture (i.e. the early mierzanowice culture according to current views). however, given the very limited number of finds from such late contexts, it is necessary to ask whether the similarity of these artefacts to the Štramberk type is not just coincidental. Arrowheads of the Štramberk type should be seen as an intercultural element, created probably in the late Lengyel milieu and somehow "inherited" by later communities, e.g. of the Funnel Beaker culture. To be on the safe side we should add that in the case of Spytkowice there is information in the literature that some of the pottery originating from S. Dryja's research reveals characteristics possibly linkable with the later Wyciąże-Złotniki group. however, to tell the truth the same traits (e.g. the characteristic "cut-off" belly) occasionally occur in the (Pleszów-)modlnica group as well (Brzeska-Pasek et al. 2018: 147) . Such a chronological shift of the arrowheads from Spytkowice would allow them to be correlated in time with the earliest finds from the Czech Republic, which V. Janák connects with hLS IV (Janák 1998: 116; 2005: 151; 2007: 146-149) .
CONCLUSIONS
The three Štramberk type arrowheads from Spytkowice fit into a wider horizon of tanged projectile points with notches. These artefacts, alongside the specimens from Cieszyn Krasna and gumna, may be seen as possibly the earliest finds of this kind (mynarski 2013). Their existence starts in late Lengyel culture and lasts maybe even until the early Bronze Age. geographically they occur from the western part of Silesia and Czech Republic to Lesser Poland in the east. macroscopic traces found on the projectile points from Spytkowice indicate that they may have been damaged by impact, but to prove that they were really used as a throwing weapon a traseological analysis would be required. R. Kenig interactions at the beginning of the Neolithic period in małopolska (Poland)"] (2018/30/E/hS3/00867), financed by NCN (The National Science Centre in Poland), made it possible to conduct field research and the analysis of materials that were found in Spytkowice 26. Next, I would like to thank Prof. Paweł Valde-Nowak for his help in the first interpretation of the described artefacts and for information about analogical artefacts from Paszkówka and Kornice, and Prof. marek Nowak for his huge help during our excavations and during preparation of this article. I would also like to express my gratitude to Prof. Agnieszka Czekaj-Zastawny, małgorzata Kaczanowska, PhD, and Prof. Janusz K. Kozłowski, who helped us with their knowledge and experience during the excavations in Spytkowice. I would also like to express my gratitude to m. Korczyńska and P. Kowalczyk-matys for information about the chronology of the features excavated in Spytkowice.
